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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive 
and thin substrate incorporating parts, which 
incorporates the electronic parts with high density, 
whose insulating layer is formed of resin and which has 
high function, and to provide a manufacturing method 
and a semiconductor package using the substrate 
incorporating the parts, loading a semiconductor chip for 
functioning. 

SOLUTION: The thin film electronic part with bumps 13 
for interlayer connection is laminated on the substrate 
10. Thus, the part is incorporated and interlayer 
connection is realized. Then, the circuit device of high 
density is constituted. For forming the thin film 
electronic part 1 3, a recessed part being the mold of a 
bump is formed on a template and an electrode and an 
element are sequentially formed on the template. 
Consequently, the fine thin film electronic part with 
bumps superior in a characteristic is formed in a simple 
process. 
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1 3 SrS« 1 0 F^tcwa-r?. ^ibi^zX^. 3&i<7)^Mt 
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i5\^^xmmn=msbtmmmb i:n^mizm^^-t^ 

if^y^^y^JMb. 

if.y^ >i yy-^fitzmtm^Ucmmv-Mz^^^K 

[if jRJB3 ] mj-^sbizmf^ti^S'^^(^^^ i^-^ 
xw^mzn-x-hh^i b ^mwib^^mim. i t.tc\i 

ub^<Dm=¥-^wu^9^mmm<^mm/&mnbmmi^i>z 
mm^'^i>ti>sb(^^'mb ^^x.^m.^^^ffuxh-^x . 
wdM'm^-^nm'^^hm.mifmzwm-^ixmi^m 
m9<r>mmsm¥i b m^m\>zw^^fihmm'^cr>m 
^^m^<r>m^mbLfdm^^^^b^mmb^^ 

\mm. 5 ] 9\^^bw^^fihi^^<^ym.<7>^ 

^ifin—w-m^^zmu^fi^^^^ '>'^j:< bhz.con— 
^mH\z>m:thm±\twmmbti:h i d«fi£$#iT 

[11^116] w^<r>^^nm.<rimh^^\>z^^'f^ 

:m.b. 

mw^'^^w^j^^^^zmm^wm^mmzx^iL'f 



b^<rim=?-^^%^'^<nmn!^w^bn.%^\z^^^ 

mfiit:: J: ^ T . flfiOMiB«^liffiHi«^Si^t=:M LTmm 

e^tcS-^S ixT V ^ ^ ^1 i: tc: J: 0 mff ai^cott-^SPiPp*"'^ 
atiji^^r LTic! 0 . :ii^o«Jl§ix;^^H(ria«^SPni,ra*^' 

fcfcfci. MiB«^iftOOTfail&i'aPt=^{t^>n;t>'N'>'r 

j; T . m<^-mwM=f-M(^^n^zn lt«^ 
ft^jt^ff-^^tiTv^-i) J; 0 Biiia^Si:<?^«^iHi3{)^'^ 
sw^S'SrLTfco. mm^ivtzmuvrFm^mmm 

7«*^m^Wt:i^^S^t'i'«®7&^ffiaSixTV>-|. i t 
SrimSfc-t-l. HISSES. 

|./Si6i7)3f§^gBi:^Al^«?^ift^^Sit*LTV^i>i: 
i;i>tc. mm^=fM^<^mim-mzWLni^ixti^^yr 

wmzi:':>x. mm^m^^com^mzMLxmrn, 

mi<zm-^^ivt:\^h .1 b t= J; 0 mrlB1*^<^«^SP«°p*^^« 

miPt\<zi:-iXd-r^(>tix-^j:^m^w^h'yx. m 
iB>S^gpcOH«ilB^'<>'7°fl;fficD. MiaiiIS&^lffi<^ff§:^[Si 

Knm^zm(DW=f-^^ifi^'th}^yy^wfin,%mzm 
^^fi^wmmw-^tix^^h^b^mwib-thm^ 

So 

^-^^*-r-& i Sr!mti:-ri.a^77^M9 
AHClBtttOHlS^S. 

[if^ 1 1 ] if*]a77bS9 v^-f^H^iamconiK 

mWb . <!: ^0tIllf#gBO«ffi^:?^J^$^^.5tfl:®^-*f L-T 

n%m^zmm^titz^m^=f-b ^^m-h .i 

[000 1] 

m.mifimmx'm^^tifzn^Mnm.<r>^^^b -e 
ff^mM. iii.xf^^<^msixHfm(m^m±\,z^ 

[0002] 

•9. :ifHzbh-^j:->X^i¥^-/^'hMimF^^h 
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^^fix^^t, zcom^wmi,zm^i>t^i^. ^fls^x/ 

^■'U-yKT^^ (BGA) . ■f'^yy°X->-'-)W^y^~i^' 
(CSP) ^^tTjyN-.y^-v-'J^^tiSgflit-OO^?)^, 

^ ^^^ifW4. -k 9 5 >/ X^'N- -y ^-i^'cof - >/ 

1 0 0 s-if^f X;&»^, 0 6 0 s-r-^ x>\.h/m-fb**JiS 

[0003] 

mwm'T-t^m^&tcow^-^^zB^^x. ^s,imw.-th 

-yy^i^cDWMti^-'J^^^tlX^'^h (Rao R. Tuimala, et 
al. ; Proceedings of lEMT / IMC ;p.217-224 : 199 

TvKiaprr. wMmbMzmfL. ^^^^i^^. 
^:mx'iimmiomm:m^izm'f'^i¥ 'o^tsxmmu 

#igS'9iO(6F±*>ai#-C#=2:V\ #^¥1 1 
- 2 2 0 2 6 2#^f8-C{i:. t^esfeO^^yraS^fe^^tfet 

■feXTiia^cO^ -y rgPtf'RSr'filffl-r^Ttii^. 7°n-feX± 
c7)^S{iMM$ix«>3{)^\ ^'yy°nMi<^m^liO. 5mm 

[0 0 04] i"yr^ffa<^y^swmimiz^&it 



[0005] 

fzi^i^z^ -^wm. wM±.^zim.m*m.m^ixx\^^m 
m<mwmm><znLxmmmm^^\:^^'^^f^»><^ 

W'i'ZiiK-^xmwixm^tmmiMh ^m^mzm^-^ 
jfffiL, m^=f-\iz-mm^ixrz^=f-m\.z^^^xmm.T 

if-yT^ y-!^'^ixtzmi^=f'^<^M^v-MzW 
&^tiX\^tzm^<n:if^< b i>—mzi&<7Miih^M^ 

izm^-r^mmxmb. ^Mmt^Mmmmcommyfm 
sr^^i.. znmmmmcommifmzti^-^xit. m 
^^s>t,zmifhti^^i'Wi<^m^tfi^xmmmizm-'X 

[0006] ^a^iz^Wmi. «mW#fflSr*tS-iJ:l. 

§5Mb^mi,zmm^'t^fzi^<^^'f^b ^mt^mT- 
^shx-^-^x. mdM^MSbt:mm^-^hnmij\^t>zm 

m^nmm^v^mmcomm^mm b m^mz^m^ 

n^Ji-^. 'jfti:< b h ^(r>n-^mn^z^w.-t^nmi 

W^mb^j:hXomf^^ixX\^^:Lbtimt.\^W § 
iMb\ mt?^&±Xz%%Wi^m'kmthmi-^i¥^Wi 

(t-i. t t ic. HfiiBi^®±«^iJ'^^< b t>ai>Ia^^:m^ 

tmwmfAb ^mm'i^zmmttTMb . itiiBS^* 
m:hmzmmmmfA^mmi,zxm±^hJMb . 
tyiB^t|]fl^i^iSP^'•o^l±^^ffll-r^BuiE1Sfli^l^v^■c 

ut:^h^zmw&MfA><zi.'}xm}^h:Lmb. ^^m- 

[ 0 0 0 7 ] § tyiiZz^Wm. m^Wf^fflSr^tS-frl. 
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[00083 $ 4>tC2|s^HH{4. ±Kllli&^St^^#^ 
[0009] 

(^MJ^^l ) Hit:. 3|s:^HJOllII?Sgaf*.l.gl5i!.l*l 

mvix hminmmLM. ^ rmi i o ±i:^$ixfc 

mtih. armmobi.xi.mui. mm^z^hu 

^j^^^y 10 1 U ^ S ^ ;WA 1 0 2±izm^ 

-^mxh i. , Ki^sPift 1 2 i: wmSi 1 3 d^-en-e 



ifm^m^m%'^^fzib<7)^m^t^j:^bbhiz. 

mm^'mm'^:^M^mm^j:k^m\^xmm^t r t 
*i-c#-i>. mmimmmtLximtit:!^^^'^, t'^ 

[0010] la^gPifn 1 2f±M;ttfi?. ^^/l^, ^. 

§ *xi> . N' yrmm. 1 4 ?. m<7m<7mmm^^zm. 

<r)m^¥mzi,hWm. :5r\,^UN'y7°«®l 4h^^>yF 
«® 1 5 i: cOjfitffiJttJf ^^jS^"^'^ t . ^ 

fttilSK t WMX-h ^ T J; V . J; D ^SJaTcDfflSfefe 
«£, ^MY.^'mL-fh^m:. ^^'yT«®14fc^^°-y^■ 

1 6 . ^(rmm 1 6 ^ii-sBiiMfcm^t-ji^ 

-r-I.Jtifjc^SS^^'C* 1 7fc;b^'o«^$ixS. 

«iffigPl 7^i>'^°•y Fmffil 5*^'Sai-r^-':S"«0±ffifc^': 

vvmm. 1 4*^sai-r-s.ft!i:^<^±B^*^^ . - ^"^'^ 

y^«y 1 5C0^B3El»^^'<>'7°mffil 4<5D^SSt-CtfO 

Ki^iHil 2coyN*>y Km® 1 5<?)« 
ffiHfcfl!i;^^o±H*^'^^tBt)t^^^r«ffil 4<^5fe^* 

[0011] ^^^f^-cfc^.^^'gpi ^immm^-^ 
•t^wmx-hh^^z\t. m=m\ ^\mutf}-if^ 

-^v^jv ■ ^uj^^-^^ ^^y • ^yyx^y-^ 
^t^*^t{±. m=m 1 6 liMxif^-ftf - ^y. i-^y 
7T>, ^y;^"X7"y^^o^^*lst:'J¥;^:»■InI^»'b^>l^^' 
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i^Ji 1 SimTMSh 1 3 c;)f|iJtt^*4^)^ J; o izi^m 

1 eco^muzi^m^it^^^thmm^ 
sui 6 fcmspi 7 t<Dm^m^t:^-^^M:h^ 

[ 0 0 1 2 ] ±IE Lfzm^n^^ 1 0 ti. 

mwmnh9^mzmm.^'^ttzfsb<r>mmh ^fti. 
-yim^fifMmi^^T^ii^^'mm^zx-yx a 

mcDm.^^Sh<7) J; d t;: . -fe ^ 5 </ ^ xTv-? >/ ^r- :y 

•9 . wmm<m.'m^xdmm.^z<^ < ^ri. t t tc. 

[0013] mmmi ) 1112 ( a > ~ ( k ) x\tm 
mm 1 -ci^BBLTtm^gPia 1 3 1 LTffijs^piioa^jt 



^rffiO— HMMSr^-r. 5fe-f. 1112 (a) \iZ^m^<-. 
S=Kt=5rl>7"i^ri/-h2 0m«L. ff^L/tVVN'y 
<^Jx.{^llll4'^c:t3^t■&^^'>':7°ml6l 4) cT)^ 
J^^^rrSIHg|52lSr?l^fiK-ri.. 7^^rV-h2 0O 

^stt. ^^^'14. Jnitt, ^mmzwxtmm^Wi 

-C'^So -^ts:t>%. ^-fpm. (10 0) 3 
■ 5g«tTG!]Si5^fMt/iV^gl5{atC^Ji.{i'5 O/x 

ii V ^j^^mm^m^^xmia vtz 'j ^ yuR^mtRm 

fcx-y^yiZ-r-i) i: . (Ill) m:fjiiLCO^'yf-yi^'B 

iz. m^b Lx^^m3 5iJiTmm(r)mmkmm2 1 

[0014] m^X. 122 ( b ) tC^'r^n< . [H^2 1 
jirfJ^l^^tLTtx^-rv- h 2 0±l:^-etT-3 «^-:> # 

<r>MxmM^. x^^-yi^*jyifm. cvoa, m^mm 
i^-?^^^m\'^xm^'th. ^(Di^-vma. mz^ 
^vTmimtm<7)mmmbLxiymiitrtt:if>. m 
mTmxmML'^-r< mmJMt.x<D^(OJMx 

0. 5yis/omi:y)'h^<^xhXo\,Zl^-}^m<mm 

i.it>?)W^-c*-s.» :^¥mmmhzi5\^xit. nmiwm 

^^fflV-i-CJiBitfflKS 0°Ct'l Aimc?)ff$i^J^fii<,L7t, 

ji>{fs 02 (c) ts^-f-*n<. --y^7W-:?'nA-^Sr 
^ L-Cfflv-ifcx^N'-y ;7 y-^m^zx 0 . V— 

FiB2 2±tCffi*iiM2 X>y^N°-y^ U Vi/ 

jv-^xi^i^yrv- V 2 oixzmm^'^h i fcfcij; 

^i/-C«. 2 0 0°cmStClS^-ri.i 

Wisa-efc T^yri^- h 2 0 lt u 3 

[0015] <Xt^ia2 ( d ) ~ ( f ) l>Z7rrrta< , 
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{±^-f 02 ( d ) fcS^-r^< , i^- KJ12 2 • ffi!/L 
ll2 3±tc:^S/xM»2 4^?^fi!i~r^, Vl?7.Yi,Z\ty 

2|s:||SSMt-t3V^T{JJ?§3 0Atm<7)^#SOK^ 

>f:7^;I^A ■ VxXh^fflV^. i/-H®2 2±tc5 5^- 

2 2^Maj§-fr'& iotii^^-r-s., ^^MMfcisv-^T 

- h 2 0 § ^«7&»^]R 0 Hi L+^l,zymt^ . 46 
-9^?SOffl^^l)ilSt. J^-:)#MOpHt:7f^3i£ic$W 
^i>::tX\ V->'Xh^'<:S'—y2 4^(Dy;<—-Jt:9Vx. 

® ^Tia-fb-r /i*^i={4. IH]SPJ^i^^'h^o«ffi?^^gl5^3J:b< 
[0017] mw\.<r>^^ifi^mmzK^-th^'^)vx^ 

®EK{J:t«l. 84) 

ms^{3i%) 0. 

-s- K 

2 0 ^i^-^ t^aT&^/^K 0 til L+^t:*gfe^l. « lil±c^ 



i t . v-Jxh^^-$^~ymmkcr>iM 

X\ 1212 ( e ) \,Z^n< . S^- F)i2 2 SrUffii: fC 
1i^i6o#S:ffV\ *ft>-?§]^2 5^?^^-1-i). 

§2 0//mSJKcOfl546-5#SrjSf!LT^f-5, -T^^J-fe. 
46-3#jl2 5{4. ^i:lic02Ji«3ti:'5r^, 

[0016] ^ib-^^iMit. ^-f. 9mb'o^mm<^ 

WiMM^M<owBi i/- h'S 2 2 i^zmw. L . m^M(om 

1 — 3 0 [g/U-yb/W 

1~5 0 [g/U^yh/W 

1—5 0 [g/y>yh;W 

0. 1— 5 [g/Uyb/W 

CO— ;^<7)® $r s^- K Ji 2 2 L . ^^;i';^«S[i!gt7)fl!i 

-Fii2 2Wmffii;^'&4^»t-3i-§)^-&. S^-FJi2 
2l:Mt-C«T55^'«*&$tt-l.i:. «>-^#M'+'<0Cu2 + ^ 

}^m2 2mmizimLfzmti^^n^ti^'^htixm-^ ^y 
«03pf 3 ^^^jwf . e^- Kii 2 2 

5»-rSii:l==S:S. -ttsh^. 2A/dm2 (Tj^s^^^ 
Tl OmscOSbV^filM^$fm$i*:. 4A/dm2 o^g^ 

/syjic. m.mi^^z\,mwfiy&^^f^^^'^y^ti:h . w& 

L^V'k|Hg|52 lc0j^ffl'C<?)?^ai*b»TH]SP2 iF^lSStCit 

^#<^r'9 , tTIl!IgP2 1 i^jaJT-cTja^-^^^Etr 

t LT{4. muT^^<nimisrm&r>^^f^'k^'th 

5 0~2 0 0 [g/Uvh/W 

5 0~2 0 0 (g/U>yb/l^3 

0 5~0. 3 [5UU>yh;l^/U-yb/H 

5~2 0 0 [ppm) 

1~200 [ppm] 

hif. 3 5A£mCDi£b°^5 -y YW^X^M^^zM 
i D . 46^ §112 5c7)a®l4D!Igf52 1 £7)ithSr-i-«>T^ 

[0 0 1 8] SEVi^T. 02 (f)t:::^f^n<, l^v^Xh 
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bi,zi.Ki. -f V- h 2 0 _htc^^>rm®^«:*^'?^B£: 

m}^Tib-^^m2 5i!lffl^V^Li^-l^«2 2^B^ffiM 

m&'it9m-^^<ownm^^ i^izmKrthMji^^ ?> 

Mtmmmmib^-^i^zx yy^w^^B^mm^^^mm 

( s ) fc5^n< . mm^2e t:'ryyi^-h2 o± 
'ffi^^)ii2 6i7)«^i;tT{is mmm 

epJSiM^tcJ: OT^i^:?*!-— b 2 0±OCM^t> *«72 Om 

mmm^i>zmmti^^<^^mz^'^xmMLm.m^j:Ty 

i6-?$JK2 5 • X— FJi2 2CD^::'3{±^<. Ikgf 

a^)o#^cO?gm«r2 0~5 0*C. mS[S5S*l~5A/ 

dm2 bLX. Mmizm^hmmt:^!^ 

^i^xa^. ^<Dmmi/z^'otzhMn^±i^. r-yy°i^ 

- h 2 0 ^ii^o mm^i^Wi D ffi L+^l>Z7mt?> « =5r 
43. 2|s||Jt0('Cl±«il®l!g2 6tC|fSdei4<^^WS^tfflll 

[0021] m^^xm2 i i ) t::^-ra: 0 tc«ffi^v^L 
Sl^^«a=^)ii2 6 i:T«ft# L-:50xyn— b 2 Ofi 
{t^iiJ^^-g- . 2 2 1 ^feaffilll2 6 1 

C0|^«;0??«^3{i 1 k g f / c m^lcMli^tit: *) . 
^i^^T-l/- h20i:S^-b'«22t (^m^ts<7) 2 

t^j:ifz^. >—rm22m\MmtLxmmL. r-y 

yv— h 2 OJiv— HB2 2 i:«0^®3&»^iSJfif'S . 



^ij;-^T«>^S'ffil2 555fJieK$tLTV'>l.;^. 
L.-- r^t:: J; o Tffi^^lii 2 6 tilSg 1 5 0 m^^O 

miktmBsmw^Mm-^i^^ 2 1 iOit±t*s>s vi t 

^«L/^\.-»J®^t{4. 02 (h) t;^-r^D< .japt-M 
S^-b'Ji2 2Srl^flifcL-cm^a6o#S:trV\ 

{±. *-r;P§2 0//mgJKO®2r>^>'5^t. MftTffS 
l/^mmSiO^>^>^#^^t-Cffa. i046o${4l22 
(d) TiiH^t/S*^i:l5|«i'5:*&^fflV^I,ii:*^C^ 

[0020] m>'>%:^\i. «Mi6o#ggio 

10—3 0 0 [gXU-yb/W] 
10~2 0 0 [g/U-yb^W 
1 0~ 5 0 (g/D -y b;t/) 
. 1~ 10 [g/U<yb/W 
1—2 0 [g/U>yb;W 

Wm^fd-d^<^'fyyV-V2<^\%. 112 (b) t 

^ j^- b 2 83&«#^>ixl. , b 2 8<^«ffilc{d:^N°"y 

bm^2 7coaH*--:6-<^±ffi{-^ajLTv^.g.. */sffi 

*c7)±HC{4lg^3|s;#-C3^I.SmM2 3a®l::MtT 3 

±H:^B**>— b'W 2 2T^*)ixT V-*?. , i CO i 3 L 
■C#^.*i.JtS/-b2 8S:, iiBTiMrv^-^A. 1^®?. 

i; . *«7 1 /X mJ*0«I^M*>^>^ S/- bJi 2 2 :^^1^*-C 

wm,z. ^^^w&^-^yf-y^^zi.^m^ 

<^ttcJ;'9, 112 ( j ) t'^^-rsn<. m^^iBi3 0** 

[0 02 2] ^fe, 132 (a) ~ ( i ) tfeV^-C Hi«0 

b 2 OtO±Mc7)^H«^=:liEtTjiSr^^1;^fc«^^rSi 
S:?&^-ri> C ^: ifiX% h . T Ix^ ^^tm§iX^>:«-?fP 
tfi, V— b 2 8 &^JM t . fflS'JiOm^ 3 0 Sr JR 0 aj-f 
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[ 0 0 2 3 ] ii/::. s^a5«^:>T >f v^^^y-zKc 

<m^<rm^x'&%l>n'^<^m^^zmM.^i\-h ^h\,z 
is < cot*, «jiSioiffiiii«^2:j^^^^i^t=. wmmm 

\-^X^Ltzi}\ 1112 (c) £0X@iCi5V%TXyN°>y^Uy 
iS^cO^ '^rJ' - -y rJ' ^^m^ if Sr S'? 

•t^xo tzm^-t^ ^ izx -^xmm-^ t 
^mmx-mm-h z t mm t ^ s « 

[0024] imtmmS ) 04 ( a ) ~ ( e ) 
mm 1 -cmB3L/::SI5,Pni^)gM<Ollil&^K<7)i?jt:^ffi<7) 



m&y}mi>zi5if6m2 (a) . (b), (d)~(j) 
T^^ti?>m^-jjmx'm^^h ^ t *^-c-* 1. . . m 
4(a) tc:^-r*n< . 4?u-f s 2<^mmizm-<7> 

BI*SSS4 ly&%MSit^^3T«^4 0 5rfflmi-^. 
*Ki:tT{4, ^Ji.Jf 1 SA£mff<?)fflI?g^5 0//mJJcO 
^V^S.¥y'( ;WA4 2 2M«Jico:7 ^ /i-A 

^fflv^^ zk^n^n h.'mi cr>WMMA 1 tiil^co-ifr 

-D t atT^ 1 M mmcmmm^ l . mM.Tr^'Jmv 
9\-<^mm^. m, mm. wm^^ti:^u-^'Mmx:i^y 
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DA-ODA) ffijit^^fflv^^;i:#"'C#l., >Ic7)tffl| 
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^^gp«°p4 5{4i^i^SrJg)^$-ti-;^^gP^'"*^'^i^3 5/im§?ai 

^\'>'r^4 63&i?^J^§m.±Hi:»=5ri.flfi*0±Ht3 
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0 0%fc-rS, i-Il-C. «^gPia4 5SrJPjE-t^l^. « 
^iSi4 5 K^4 73&»^»''N^r^4 6«7)3tJ^ 
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